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I ^ . Abstract. We present preliminary results of our deep Australia Telescope Compact Array 
(ATCA) radio-continuum survey of the Magellanic Clouds Planetary Nebulae. 
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Q^) . 1. Introduction 

The importance of the radio-continuum properties of planetary nebulae (PNe) has been 
O [ recently reinstated with the report of the radio-continuum observations of PNe in the 
Magellanic Clouds (Filipovic et al. 2009; Payne et al. 2008a, b). They report the extra- 
;_i ■ galactic radio-continuum detection of 15 PNe in both Clouds using Australia Telescope 
Compact Array and Parkes mosaic surveys (Filipovic et al. 1995, 1997, 2002; Hughes 
et al. 2007). Four of the PNe are located in the Small Magellanic Cloud (SMC) and 11 
are located in the Large Magellanic Cloud (LMC). Bojicic et al. (2010) reported one 
i— I ■ additional radio detection of the SMC PNe - SMP S24. Prior to these studies, a radio 
detection of only three extragalactic PNe have been reported in the literature (Zijlstra 
et al. 1994; Dudziak et al. 2000). Based on the radio-continuum properties of radio-bright 
Galactic PNe the expected radio flux densities at the distance of the LMC/SMC are up 
to ^2.5 and ~2.0 mJy at 1.4 GHz, respectively. The reported Magellanic Clouds (MCs) 
radio PNe detections represent only ~3% of the optical PNe population of the MCs. 
Most likely, we are selecting only the strongest radio-continuum emitters, possibly at a 
fvq " variety of different stages of their evolution (Vukotic et al. 2009). 

t-H ■ The known and well refined distances to the MCs provide a great opportunity for the 

accurate evaluation of important physical properties for PNe such as ionised mass and 
electron densities. Also, a statistically significant sample of radio detected extragalactic 

rN ! PNe will allow the construction and examination of the bright end of the radio PN 
luminosity function (PNLF) and comparison with established theoretical and empirical 
MCs PNLF's obtained at other wavelengths (Stanghellini 1995; Jacoby & De Marco 
2002). Therefore, we initiated a deep, 6-cm radio-continuum survey which will attempt 
to detect and accurately measure the radio-continuum flux densities of ~ 50 MCs PNe. 
Our positive radio detection of 39 PNe from MCs opens a door to the exciting possibility 
of construction of the PNe radio luminosity function which would be of extreme help in 
understanding of properties of PNe in our own galaxy. Our final aim is to collect radio 
data for all radio detectable MCs PNe. However, in this stage, it is important that we 
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Figure 1. An example of the finding charts showing left: 6 cm total intensity radio image and 
right: 5.8/xm SAGE LMC image (Meixner et al. 2006) of one of the radio-faintest PN detected 
in our survey — SMP 13. Images are overlaid with contours from for the radio continuum image 
at -0.15, 0.15, 0.25 and 0.35 mjy/beam. 

measure the accurate flux densities for a significant sample of MC PNe which can be 
later on properly correlated to the available multi-wavelength data, and consequently 
allow us to predict the best strategies for the following large scale observational studies 
of radio-continuum properties of the MCs PNe sample. 



2. Observations and preliminary results 

The new sample was observed with the the Australia Telescope Compact Array ( ATC A) , 
as part of project C2367, on 28 th - 30 th November 2010, with an array configuration 6C, 
at wavelengths of 3 and 6 cm (^=9000 and 5500 MHz). We made use of the recently 
upgraded receiver system (The Compact Array Broadband Backend; CABB) which sig- 
nificantly improves the observing capabilities of the ATCA. The observations were carried 
out in the so called "snap-shot" mode, totaling ^1 hour of integration over a 12 hour 
period. Our preliminary 6 cm results show great improvements with some 23 new PNe 
clearly detected (above the 3cr level; Fig. 1) bringing the total number of radio detected 
PNe in the MCs to 39 of which 34 are from the LMC. 
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